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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain an acrylic 
acfd-maleic acid copolymer (salt) excellent in 
Mg++-capturing capacity, a clay-dispersing capacity in 
the presence of Mg++, Mg(OH)2 scale-preventing 
capacity, CaC03 scale-preventing capacity, etc. 

SOLUTION; This acrylic acid-maleic acid-based 
copolymer (salt) satisfying a performance of ^10 mg 
[based on Mg(OH)2}/g Mg++-capturing capacity 
and 3 30% Mg(OH)2 scale-preventing capacity, is obtained 



by copor/merizing an ethylenically unsaturated monomer 
containing acrylic acid and maleic acid as indispensable 
components in the presence of a polymerization 
initiator, under the conditions of 3 50% voI% initial 
charging amount of maleic acid, 70-95 mo!% degree of 
neutralization of maleic acid before putting the 
polymerization initiator in/ 50-70 mol% degree of 
neutralization of the copolymer after the completion at 
the polymerization and "45 wt% solid portion 
concentration of the copolymer (satt) at the completion 
of the polymerization. 
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(54) [«W0!>««c] T^'JJHt-vp-f (S) . 



(57) [JHft] 

Mg(0H) 2 /W^lhfg, CaC0 3 Xtr—/\'P5St&m\Z.& 

;hJtT? V/l^-^l^f :xi£^#J[-£<fc (ft) , 
3S#ife*S J: WBJfcSrtMfcl-S r t 0 
im&^m tit) tt> Mg 2 *«ffiffi210mg(Mg 

(0H) 2 V&O/g &±. % Mg(0H) 3 *<^— /HfrlhflBSO* £t-h 

«>tt«fc*>ti-. -tro«sft**-ei4. T^y/u^t-^u 

Srfi-g-W^^ffftT-e, ^ w>f i"!*<B«UJMfc&*50wt 

&&»Tf*Ko#&-k# at) oei^aiA45wts 
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1 

[ifjfcjsi] 1 omg 

(Mg (OH) z &*) /gEtl, 7KSHk^^-*->^A 
* slsp5±mtf 3 O %W±-??fc 5 CL t fcttflfc t 7 
9 ]) A4»— r l~f (4ft) „ 

*i o o ouT<o&&*m&fttf#&&ti: im mm- io 

[fiS*S4] ■7^v'^A^*^te|g*S2 1 Omg 
(Mg (OH) 2 &HD /g«l> ft*&<0£nt£fr 
3. 5UiT-Cfo!?x #T-*1 0 0 O6tT«fi0flB»d 
(4ft) ^*{C^U-C9«fl:%EAT-C*fc5r^ 
(4ft) „ 

?D«ttiia* s sow* %w±, Mes-d-n *MHttAm«> 

ttFlE-^ WV^tffp*/i5 7 0~9 5mo 1%, a-g-J* 
TNF<7?ttfET * y /Wfc— <r V«5R*«*flc (4ft) © 
^fDSdS 5 0 ~ 7 O m o 1 % x *-&^T^W*fflET^ y 

(it) »iB»tti)U5 
w t %Ei±T-fe?. c i tw»i'i-«r ^ y a**— <r w 

(4ft) ©M3ft#itU 

roa«Mk**©iftA*r^nt«fr©i9:7J*T <fc 5 30 
v~f I'K***** (4ft) «043t*ife o 

* y Afl*--r W VftSWW-frflc (4ft) t^ffigttSHt 

* y A-gfe— 7 W ^Sfe^#«-&# (4ft) tf 
A-*'-. 

[000 1] 40 
[3MJ<B*i-«BtflS#»l 

AteriJji&v vr * y a*-- * u-f ^gfe*#»-£-# (4ft) 

[0 0 0 21 

^-^»t£t6i^JR-f ^>#*T-C<7>^ w~&ftCdS&£ 

*v^t!jsK*s^ a* ©-^ w ^»3fi*m*fr so 
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(4ft) #£;h.&i41Bfct^t-5'*<H»3*vr*rt:. S 

y±9IAJII^3J-^0^*— ^Wittt*»*t>, **-A-© 
5 # a--> * A-Y * A-B&jttl 

Kov^T, ttsfe^lspo^ W VSI***^* (4ft) Srffl 

zftbtt<4 * % smt1&* *u—$MMB, #a->? 

fca-a-flc (4ft) fcSBHfliirA^-fcL-Cfl!v*fc»*\ SB 

*©ttf^tffeosa«*>5i:v*5isiiia**>ofc. 

[0 0 0 3] 

A^*^*»f,©TJStt4ft (*BfcflS-r^*->^A) ©«4 

let 5 * -ir— A-OJgfifcdSgH "Cfc 5 r £ ZJlX^z. Lfc. 

dts^trteu:. ax-jt— yKo^ss • tt 

BfcltlBfciHv (4ft) Sr^v>^:L,fc 0 i"^^*>* 

l?A^^r- yHSihH, TK^-fb-^^-XJ'A^.^— /HSih 
IB*^<9>'^A<«ix*:r^ y/H»— 

S^-tt: (4ft) t, ^rolSig^ffii:, 
fflV^5±!E*S^-{*: (4ft) cofflii(Offi«Srg6tlt-r5t> 

[0 0 0 4] 

[^S^^i-^fc^ro^S] *»MK:«5r^yAfll 
— vw-r^ai**«*(t£ (4ft)' (*. -«?-^*->frA-f*v 

«ffi|g^2 10mg (Mg (OH) . ilK) /g«±» 

^ •> A^ AH»lhtfi*« 3 0 % W±t?*> 5 
^«tSr#®ti-S. (4ft) ©-^^^A 

[0 0 0 5] «BW(:ff5W07? !>^»-?W>« 

(4ft) -^^->^A-r^-^«jeig^2 1 

Omg (Mg (OH) , «*) /gEti, »**<D»m. 
ittf 3 . 5 EiTf*> •) , ^* 1 0 0 0 KTOfi^i 

(4ft) ©Mag^feJi, y/vitTWy^i «r£>f| 

Bfe2%#*-&# (4ft) *rII5fii-5**t!:a8V^-C, ttlE^V' 
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i4*©8jjiiHt&**« 5 o w t %^±, tmm'&WM 

SAStKO^trfE-rU'-l'^cO'ffP^y 0~9 5mo 1 
ft: (IS) £0+^*^5 0~7 Omo 1 %, ft£-#lTB#<0 

wet* u/usfe— w xK3R*i-a-flc <*) ©sa»» 
[0006] #st9i<o&mmiittott* ±w.*&w<ot? 

<D7f y/Hfe— ^ Vlft3R*fi-&* (*t) Sr^A/T-V* 10 
5, 

[0 0 0 7] 

*->?A (Mg (OH) 2 ) fcJ**Lfcmg*fcLT* 
^ j; /wife— r w^- >-K»*fi-g-#: Oft) ti-fc^wy* 20 

[ooo8] *n^«7^ y /m— * w yiw*!^ 

fle (&) <DTm>/?J»'C*>'ffim.m\-i. 3*2 1 0m 
g / g (lg^T^y /Hfc— r W V'BW**^* 

(tt) -fllWfitSMg (OH) .jHUtt) gtJr-Cfot), 
»ft<l4220mg (Mg (OH) 2 /g« 
-b» SbtrifS U<tt2 3 Omg (Mg (OH) . & 
*) /g«l, J:9*6>K»*U<Wt2 4 0mg (Mg 

(OH) 2 &g) /g«_k-C*>S. 4.4 *f 40 

tiffins B5V MS -7 * A^C ^-^#^TI=*5»t 5 
7 9 V /V&L—*? W ^W£M#m&& ($&) CDJ^SI f/U^ 

[0 0 0 9] ^*^?A^^^TK*5(75*3§9§ 
OT^H/Wi-rWviS*!^ Oft) co^U-i> 

(%) 

*l^ft.^£5l#l4^UTi$-K#»$ 



«fBH 2000-143737 
4 

©ifc»S:!lllfci-5fc*U:»;J\ 7 OttSU^^OtfSU 
[0 0 10] ^^^^A^^-^#^T-C(0^ iJ-tfc 

ttr*. -^^s/^A-f^jsitjt**-^* at) &&T 

X<D? U-<DftWt<DUgtZ. &*Zit1t9l <DMMfc 

(*) ©Jklfcfc^*^*;**— /uRjhlB#J:tfft* 

KG* (Dfim \Z J: o SO jfc $ ft 5, *®tf fc-r ^ •> r> A ^ ^ 

(%) -cms*,* r^y/nk— ru^v»»#a^ff 

-*-&«>&jj%1-JMrc*>5. ±E*^*—a*|iW4i (%) 

KSet^tt!?^Sr^fb$lt5) «o]Bi$V«r 1 bA:& 
-f- 0 L*»b, 7K®?-fb^^->^A^^-/^ihtg*3j;V 

WUtkU /VS ^ A ^ -{r— /UE*Jht6>4SffiV >*^0J(73T ^ y ^ 

S-vK«*l^ (A) *rJBv*Si, TK^-fk-r 

^> -> A ^ -}r — /Wi3 «t I/^^* r> A ^ /K75^ 
[00 11] *«W07^!)*i-rK>*i;*I* 

» (tt) <o^mt^^-^^^^^r-^m±m\i, ±e 

^L<(±3 3%«Jb, $^>tcff*b< 113 5%£JUb. i 

A>&—T\"( >'&&&2L'&fr (t&) CO^gf^/W^^A^ 
-Jr-/^±|g{4, ±BSb*fc+»l;:»*fc*K:j±, aft 
6O%0Lh-C*3» #SL<li7 0%£l.h, 
L<J47 5%W±> it) 3fcfc#£L<tt7 8%W± V 

btrff* U< 148 0%«±T?fc5o 
[0 0 12] *JH9©7? y^i-TK 

(tt) <7>aS^^*l4, »*U<(4 2, 000~ 
1 00, 000, $£.»c:iif^ U<l±3, 000 — 5 0, 
0 0 0, ± •? $ biZ&t. L< Ii5, 000~20, 00 
0, ftfc£?£ L< 146, 000-1 5, 000-C&3. 
fiiT^^S^ 2 , 0 0 0 *fa^c k. 

00, 000i9^f V^i:, ^"y^ftT 
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-q<d ? ftwcm-fTkmt-? ? a * ^—^mitm 
iooi3] *mm<r>T9 y^tit— *\">(>'mm#m& 

(Mw) «r»3P*S^-?-* (Mn) TBfcbfcMw/Mn 
£f£U<(43. 5UTX*1bX> s <fc!3$T£L<l4 3. 
OWT-Cfc^o Sfc» ^fil 0 0 O^TOiS^ftg? 

OS) Ml;»Lt, $f*L<l49fia% 
KT« i 9 t L < II 6 lt%£ilT-Cfe 5 ^ i is 

[0014] *«flcr? y r W l/mk$iW& 

L-v\> 

10 0 15] rcO^ftlwfcV^T, -7 U>T ^(D^JJBttiA 
a»4> vW >"^o^:tefflfi:t'*f U 9* 5 0 w t %E* 
-h. $F*L<I4 8 Ow.t%£AJb % &t>$f£L<»4l 0 0 
wt% (^aWJWttii) T?*>5. U-Y VlfcfcSJBttii 
5 O w t v ft-S-^TSfeSiSo-*- v 

[0016] l~f yt©t fD&tt, fi-g-BB&SI&Allfr 
W^PTX?, ,ii^7 0~9 5mo 1 jJ*L-<{47 5~ 
9 0moll $blCffSt<H80~87mol%T 

TT-W^ U— #St11g;4S{&TU 9 5m o 1 %Sr@^5 

^-^P5±M t>®Ti--5„ 

[0017] ■^I'-O'&tcDvimmMft&m*. *m<»w. 

JSi&^atCfcfU #£U<I44 8w t%«_k. £f>K# 
*L<I45 Ow t%£Lh. i!?$fclcSf4U<«53w 
t %S*_h-?fc5 0 t W ^&.<T>Wmte$tm$L1fiA 8 w 
t -r^>»OiAi»W|[<4 9 4 

[0018] W >-Sfe*>te/B7£f£|4, MtK-^ W v 
&©2«8t±0)»d-»*:JI§vvt'feJ:v\, ^tK-^w- 
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i>K fc.i;ll4, K V ?A X TKSfe-fk* y ?A^<z> 

$ v«o«ttr $ ^Hi^$r i asfci* 2 

So 

[0 0 19] T*y/H*l±» -t©£«H*te*tU 
L<l47 0wt%£A_k, $ U< 149 Owt%£t 
Jb. fttffSK 141 0 Ow t%Sr^T-TSr t»rj:<? 
SJiSJRJC^AD^ixSo 7^!>/U!|OJSTil^7 0wt 

10 ia»ir^y/nfe*s^ny^e«jtza:-g-i-5fc- 

[0 0 2 0] T 9 9 0>HtV>mTl*m3is 0 

~2 4om $ feidiff^u<i±9 o~i 5 o$-m. a 
9 cf fcfc»*u< i±i o o~i 4 0^w-efc5 o r^y 
/V'BfeoMT^FW^ 3 o^HiDfiv^, r^y^g?*sy 

[0021] T# y /HftottJl&ttii. 7#!i yu^-efc 

14, #feft«7^ !)/U»-rWvt»*I*# (^) 

7^y^8ti«y?A, y/Hfe* y ^a«?<ot 
^ v ^m<ommr $ ^^s: 1 mait\-t 2 a«±^-e 

30 #5. 

[0 0 2 2] *S^-$ii:5T^ V/i>&tk-?l"{ ^&t<D 

tefflW-S- (r ^ y /ubs/-^ w viss (^/wt) ) i4, # 

*L<l430/70~70/30, $felr^4U<{43 
5/65~6 5/3 5, J: *) $ P>|i:$F£ L < (44 0/ 6 
0~60/40t?J)5 1 7^!);USroftffli^S3o/ 
7 0 J:!?'>#^i v -^^^^A^^-^&lg^teT 

7 0/3 0 <£9#wi: x ^^^^A-f^-vIS 
[0 0 2 3] ^^UVtt^fp^ar^i LTte, T:?y 

(4, D/^misi.r^^u^^mt^m^m^:i><ox 

50 ^^^FiSfPv 5 *^7R>'^¥S**i < ttJJ^fD#ffi* 
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Tii/^^yg, ^ $ y yi^yi^vgfe, ^^u^^/i/ 

3-7!lP*5/-2-tKD^D/<y^ 
sfcVBL *yi/*3i^/u TP }) hy Xitvib-f 

0 f/V (p* 40 T 9 y h x 

utT/W (*40 7^!)U-F, ^*i^7W5K 10 
3-^^/1 — 2 — y^^- 1 — yU ( r^l/y- yUj 

1 , 3 — ^yi — s -^fy- i -Jt—jv 

( ^y^i/y-^j , 2-^f/u-3-y 

x>--2-^-— yu ( r^yyi/yr/ua-zw 

^fU^/il /i^e/^ y/i/y^/ux-f/K ^y 
/nfuy^yn / >f y / y -;i/x-r /i', 
U y ^ y n -;v^e y 7 y /ux-r;u, atfyz/ntr 
i^v^/y =3— yu^ey ry /u^— 7"yK ^y-fen— yi^/ 
Tyyv:*— 7VK a-t Ko*5/7^ V N->^ 
n— yP (^40 ]J yUT^ b\ ^yirn-yu^-y 
40 7^!)U-F, tr=.y^TyU3— yK a-b Ka^ry 
Tfc*fVT9 V h*<D*»a6d#^tt*i**# ; ^ 30 
>^T^y^L^y^ (pc^r) 7^!I^F, i?*7A'T 

(y^) 7^yn=hy/^nhy^i 
ft; U^) 7^!I^7UV#^*^ 
40 yyi-T^ K^^^^^^>-g!y«^yU3i^xyK 
2- U40 7^y^75 K-2-^f;^D/^*^ 
*VBM**>£!> V'*** ; > f^f =y>i— ^/U, ^ 

14, iao*t«V^fcJ:V>U 2aW±*0ffflbTt> 40 

bw-mj*a % j&mst#9 !>^ia*i4; 2, 2' 

4 > -ry^;*- (4-^7y^uyyg[) . T9\z* 
4 y?^v~h y 2, 2* — T*/\?X (4-* b*c 

• ; ig^k-O-^yK iMMt^fro-f/K a 
="^SL ^jB 3 «^yw^^-*^>f K, *3iR^ 50 
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[0 0 2 5] «-&WI*«!li:b"CiflBMb**Sr«v^» 

^Sftco&AI&T J: D < Jl*T £ £ tW* b 
l\ Sfefc#*U<ttl 0»K±J^<j|»TS*5wi:-e 

§o TV ^5*JB-«llMb**oH:AS:j|»*. 5 r £ 

[0 0 2 6] S-S-HtefflattAiH:, ttfcRJtttSfifc 

t<fj:l-20wt%, Sbfcff*Kit3-i5wt 
%, <fc0 Sfcte#*L<Ht5—l 2w t 
BH*S9<Ottffi*dS 1 w t %*a/ct, u>T >-H*5J»* 

[0 0 2 7] M^jSCt LTIi. 7ktt*«*^^fen 

[002 8] **tt#«*a<0«ffi«*H: % TXicT^^ 
*J«Etfe*»C»U, »4L<(42 Ow t%KT. SfefcfiF 
tt<lilOwt%J&lT, i9$b^L<ftlwt 
%KTt-fc5. Ow t%Srfi^^t x -7 1/ 

*s^ft (m —(O^ >m(O^^^A(0 

0t:«±*^^fi^^^/Sie^coa«Tfe5) o 
[0 0 2 9] «^JE^II4. ^tCPS^I^^nT, ^JE (* 

TWPKfcV^T, ii^5 0 — 7 Omo 1 %, #*U< tt5 
2-6 8moIl Sbl:»tl<li5 5^6 5mol 

%\ztez>£ 5^s:^$^i^ 0 r^S^5 0moi% 
— 5>*IB^<6Tb, 7 0mol%S:@i5^ -^u^^ 
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[0 0 3 0] #fen57 ^ !) ^--7 yg^^ 
f*|-C?*>S;$S. *£-J*T«, £«ICI6C, fg*4&l<B£& 

T*I=*JV^, fijfctt±*fc#u #£L<li4 5wt 
%W±, £ L< 144 8w t%SLb, i^Sbfw 

»4t<li4 9wt %6t±, S u < |± 5 0 

[003 1 J *^|gwT:5' JfA-Bft— rW^yft^^ 

ffl) x ±*>#»3« (fctttf, ^hf^ hilzkfSS 

*5§wor^y/m— cud 
*«aft. fi^ft», »t»ajfl»cov*-c\ Aft 

[0 0 3 2] 43Bn0ft*llBjft4fe<K *&W<DT?Vsu 
■fc-^Wi'BW**** Oft) &JFiE«tt3laE4ft 3 ( 

(*) # 1 ~ 2 0 w t %, tf>o x JKESttSWs ~ 6 0 

#M£-ft (it) ^2~18wt%, d»o. 

10-6 6wt%-?tSOiJ*fe|:fftU\ Sfc, * 

**fi-g-ft (&) *»6>fco-CV*TfcVH*U -tOffi^ 40 

ft (it) , AftftKtt, ? , J**i//i'Wi%m&fc 

[0 0 3 3] #S5Stt^lt bTtt, T=*># ffif gtt 
8k ^=*>*liiS«ai,.wtt#iif}Stt»i3J:tf*^ 
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/ ggHRWtS&ffl, N-7-^75 
> [00341 / = *>-JHBgt»i£ LTI± X ^»C|5S5t»± 

[00 3 5] Pitt^ffiSttSili: UTtt. ^liPg*li$Jt 
<tv\ 

[00 3 6] E**ngfeff*£ UT«, WKRfiHtSh 

uMto£*fc:#U 0. 0l-viwt«#ff*u». -<d 
[0 0 3 7] *%n<0%ffll§JEMblC» x £*tej£D-c» 

^W-Mf^y-tbTIi, HIDS (t Kn 
*W$/5?=^^ifeift)\ IDS M5/^ 3 /n^k 
*) , CMOS OJAr#*t*s*1-A,zi-itz,m,*— 
h) % ^^y=.-/^ **S/*/U*^BK|[, EDTA 
■(*^UV5?T5>-B3i») v DT P A 
J»T5^AB») % s s-EDDS (s s- 
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gft-ey-f/HJ y— S^^ac.— v=a.^Ksoil releasin 
g agent) i: L--C0ffflLXfciV\ 
[00 3 8] *^Wco?fe9Jffi^iKi(i, &nm<ntt.Mb V 

5 ©■^^•>!?A-l'^-VSr^-tf^JS-Y 

*«. 

[0 0 3 9] #*W«>*MflifcW^-H:, *«S©7^ 
*V*U IW7^ y/Htt— ^ t"f V'lfeXAS-a-lt 

S:T^* y tr/i^— , *u—v i?/u?— s try tti//u 
g&km&ft (&) s ^jit*-*?*^***-^ (4ft) 

mmm tr/u^-^w i ~ i o o«i:%-efo 9 , 

$f£L<!35~l 0 oit%-efc5 t T/W*JJtr^^— 
mMf&Vo (' E-S- Wig h <r> t b T UfifE-eflJ^ L t> <o t 

c**ussu : *«ior^ y /nfe— =7 u-y 

(4ft) *£tr*A3ftlli. * +<D-^ A-f * 

#>f }S*«*7Mfcg«, 

r^U/uS-^W^SlM (tt) 
3a3MfcU-Ctt«U-Ct>ftV^» 

(4ft) £W<Dfi£-fl: (4ft) Sr^A/T-V> 

[0 0 4 0] ;WW»T* 5 /H*-*^-* 
(*ft) **tr**ttWWW:. iw**a«3Jro@7£#lM*: 
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9 > #3S9itf>T * y /H»— ^ u>f vttX#S-d-flc (HO 

ffSL<H5~100li%ttU*9, Z9« 
SKttl 0~9 9it%^tttfct), *fc#SL< 
l42 0~8 0li%ttLTV^„ *^©7i- JlyHft 
-?W>W#I^» (4ft) «r£tr*»3B3W0)**K 
ftitsffMicovvm, «fcRjg*itfcv\6«, 0. 1 

~100ppm«rat5rt*5»f t<, <tt5$f*b< 
l±0. 5~5 0 p pmffcD, *fc£f£L.<l±l~ 2 0 
p p m"T?i>5o 

10 cawuHtim :*^ro7^y/ui-7wvt»* 

(8D «r*triM*£**HU ^©-r^*^** 
9\*—^ MM:*- Si's HOMcr*? 

[0041] ±ewH&iRX!ri, *»w«r^ y a«- 

SfcS3it/-tOttt, ^fy tf s/vr^a- yV-^Sr/HV^Tt>«t 
8-?W^#t^ (HO «^0«-frflc (^) «r 

[0042] &m<omuHm<Dftt> *> ^ *&m<or 

30 yy-co«fc5ft> K»*«»^9y-*:«3frt-«ii:iS 
[0043] *%PJcDT * y /Hfc— v u-f ^wak&xit 

*W«>T*!>/H»--TWf (tt) wfJ-& 

tLt, »4U<I40. 05~2wt%, SP>tr»*b 
<I40. 1~1. Owt%, J: 9 3 L< ttO. 

2~0. 8wt%tJ>5„ fff^itfflOttAft^o. 0 
5 w t %*}Sfc* fc , ^tWt!i^*»te*««rtl*J* 9 , 
2 w t %Sri@iS ^D»^iiAD^^-&ofc^)*^» 
40 ^T?**vM«i*n*sfc5«, 

/utfmmizttg isxmmco'&mte.b 9 issrs^b^-fr 

[0044] T ^ y W 

50 *^-e«itft«aMtUT«[fflu-C'bAv^, Afi?H, 
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(^) tUBmmtnitm^ tc 

©fcl&fctt, X*y*»—eu.f (£) 
llMtJfU, ±Ctt&Ogf*, #£L<(40. 1~ 
lOOSfiSB, *6>fc»£L<HtO. 2~8 0fi*g|5, 
± t> 3 g> L < li 1 ~ 5 0 i v x 5 «i|-c-isi- 

~10 0fi*%, ipjfiKttS-lOOmTJ* 

[0045] *«^7 ! !' y A-ife— i~r 
m-.i-^o^ * y ^^^^©Yb^^i ; m« 

[0046) 

immw] sat, &mmtit%iM*mfx*3twitzb 

<*JfeMl>ig»K^SpiS, X*W*sJ:WlAtl-*tt*.fc 

^S5 y s/ h/Uc0SUSjS!^<7^77^3fC % 4( 

3 10 g S$ £Vmfri> Usf V5^4 OOg^i, 
•Y^ftU4 73. 7 g) i&# T , 
4 8 w t %*mti- h y (7 (fifp. 4 8 %N a 
OH.. qt|M-5) 7 0 8. 3 g IcjBan tfc. £ 

*T-K<fc9, WM8 5mo 1%, tU»@^Sa5 
0. 9wt%i4cfc ( 77^ = 1*5^$^ 

l=, 8 0 w t %T y A***** («T, 8 0 %A A a 
q 4 5 0 g , 3 5 w t %iMfefc***8tt 

<«T\ 3 5%H a O a a q tWt^) 1 1 4. 3 g % 50 
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3. 3g£, ZrtX.^ir%il*<D/X;Ui. »j\ 8 0%AAa 
qlil 2 0#WKgoT, 3 5%H a O z aq|*8 0% 
AAa q i|^^{cj^T*M$&L-C5 O^Wtr^oT, 1 
5%Na P S a q *»JW*>Tfl«t*l4 3 5 %H, O z 
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*»2 9 0 0-efcofc (***Jfejsj:oeto||i<ojW(|« 

T. ^*co^itf4, 3. 4 5fibofc. Sfc^a 

i o ooKToft^mu, xm&im&zMLx 

8. 9%-?£>ofc. 

< xikm 6 >mmm 2 -e» feixfca^«r % &w$r* a 

lOOO^SWIK (RCffl(ff a ^7 6Mwcol 

00 0 ; f5EBSJH*5£##) tJBv^^icij, 

h y !>AigSr#fc 0 »50c mKSJBf 

l>1tftlrt:mm<0?u -f— Srffiv CfcC «Sfff 

ffSr^ofc. ^(7j^ x a*f*rt©*»*«r3iy<*u— ^ 

[004 7] #fe^fc#«-g-#:oa:a3 ] z^ ; 9.^ 4(4 j j 
0 0 0 . ft?«^*Mt 3 8 0 0 -fffc 9 . ^?-*©fM» 
2. 8 9Tfccfc, *ft,'mi 0 0 0HTO 

<ittSE09 1 ~ 3 >^M0J 1 (;*3v>r x *aJMta**j .fct/ 
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mmi iBWItoSHfrfcffo-C. Jt«fflT^!lA4*— 

* J* A«— ^ W V'H***** (&) WpH448w 
t %N a OHtK^T* 8 t£|S& Ufeo 
[004 8] ±te&lfc0f 33 £ *fctfc0!|-t?# feftfc p H 8 

5rf¥ffibfc. 3 ~4t£aW% 4*5, TIB^ 

iO 5 , <6£^**©Jfc*3 :GPC (^w<-?x-> 

U *fi¥^#^-£ (Mw) #J:tWF*WW-* (M 
n) 4r**fc. 433, SftTO^Stt J: 

^13 o ou±<r>u&zm&# (&) tsitt** 

>±ro^*l 0 0 0ErF<O«*$SM6:5^?-fi<&fc5£ 20 

[0 0 4 9] *7A:GF-7MHQ (Bgfa«X (#0 
CD c 

i&IMi : y ^7K*--f-hy 2*fP^)3 4. 5g 

*5iU!y Vg?" zKPSH- h y !?A27KfP^4 6. 2g 
•TfttKaHWiB: ; £*T, ■fi:lV^WIiit'<TlMI 
Srteffl) ^^7K4rADx-C^SSr5, OOOgtl, ^rO 
&0. 4 5 5 n T-Jtiibfc 30 

[0050] tlilS:UV 2 14nm (H*^-^ 

L-7110 (BSE (tfc) ®D . 
iifti : 0. 5ml /m i n, 
: 3 5t„ 

(80 K) . 

gSHirUT^ffffi) : 40 

[005 1] 0. 0 1M : 6 TkftVi 

2. 03 3gt«*lkge*»U()». 

0. 00 1M:-h!50. 0 1M-T?*i>"} J*WMfel 0 

0 gMttzK&Anfc-Cl k g.KLfct>cD 0 

0. 00 0 1M:±IS0. 0 0 1 lA-*{f* r s$J*W&& 

1 0 gJC^TKSrAD^-C 10 0 glCbfct^o 

[005 2] (2) T^U/ua— 7U"fy^#l^ 

(«) Sr@^si^-ei omgSii?, ^nt-±iao. o so 
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0 lM-r*'* SHAWMS 5 0 gSr*D^5. 

(3) _hfB (1) ■?»&ftfc#^* r *->*A*mtt5 0 
gt, ±IS (2) ^#fc*ifcttl:*-*'*'**-y*;**- 

(4) mt-, pH*59~l ll;/i5i?l-4. 8 w t 
%N a OH*.^Sr*D^.5o 

[00 5 3] (5) $£>K, 4M-KCl*@ilml 

(6) #bftfcffifcaitift£SEB-C. Wife 2^1*^ * 

(7) &m.m*b. r^y/ns-rMvgM^ 

[0054] (8)T^y yMft— t Wf 

(6) i B^Jioiiiesnfc-r^s/^A^d-v*** 

^^•>7A (mg) KiJUlL-CT^+S'jr.fc-f * 
ImgMg (OH) * /g) ir-TS. 

(1) ^!J-»'6 7. 5 6 g, mt-T bV A 5 2 . 6 
gj3iT/lN-NaOH7KSFf«6 0ml (^fcttJk^ffc 
tM)7A2. 4g) lwiK7k$r*P^-C6 O O gtr-f-5 C 
iKJ:!?, ^y ^y7r-tlWt5. 

[00 5 5] (2) ^k-^^->^A67lcfn^0. 19 
3 7 g33±OUi!a-e#ib;h,fc;/y ^5-7r- 6 0 g 
telfckSrJnfc-Cl, OOOgfc-fSUfclcJ:?), '<y7 

o) o. iwt% (mm&&m 7^^^-7K 

V*5R#*#ff (tt) 1 0 g f£5„ 

[00 5 6] (4) ±.m-e&btitio. iwt%r^y 

/HI— 7 Wf vgs^*fi^«: (J£) *igi£4g«c, _LfB 

(2) -C#e>*l,^y7 7—3 6 gSrAD*.. S#t5I 

(5) ttlkff£ J I SUikRffiftl , 89 (BMEn- 

B*WlHSiM) ©*i^-0. 3gSr 
Anfc&, ±IE (4) -C#fe*tfc^*«3 O g£A*t> 
^77-f /'I'AT^iti-s t^i'-iliio, ooopp 

m, 77y^-^M^#lt* (^) 0 
0 p p m) . 

[0 0 5 7] (6) tt*tff*£!?, &!&m<omTL? V — 
OIllS^., 

(7) f*^tSril^0)tO*>7te>4V^tw2 O^PM^S 

(8) 2 0^^, ^»^«±S^5 gSr2 Om 1 (DX 
? y a.-tK&S. 

(9) ^*Sr^Ji»fT33V>fcUV^^T-K^ (%) 
£ai3£i--5 ( 1 c m-fe/u, ifcS 3 8 0 n m) . 

^ > <? A ^ ^r- /MSSlt «S) ( j^SIffl fyuy 
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(1) J>. 6 frfa®! 6. 8 8 1 g&xxfte 

Tkfc&li-b V 4 5 9 g mfo*liax.X 

i, ooo gir-rsr iricit), mmzm$L-tz. 

[005 8] (2) 2 2 5mW3^-XI|i, ±|E 
( 1 ) T-it bn^ffi 1 9 0 g £ AftS. 

(3) s&'ico. lwt% (HJ£#&») r*y/ 
W VB&^**£# (it) **tti gftip*.*. 

(4) 4. 8w t%*&fc^h >J ^A*»«J4r«v\ p 
H£l0±0. 2fc»W-f5 0 

[0 0 5 9] (5) *E*Sr*D^T^:S/iS2 0 0 glcfcS 

(6) 9or»c:lteLT:m*fc*MUfcMW+te2 0B*m 

(7) aE*Tt?^«v 0. ljj^y^7V7^^- 

(8) Itttfr I CP-C^*fUTMg 2 *gaS:aa^i-5 0 

(9) TV JJyHft— ^ W >«3R*«^((: (4fc) 

i^^7^ i LT»feL,-CS3<. 
[0060] (10) T^lw^oT. TKlfe-fb-^^^!? 

Xtr—AWmm (%) = [ (Z-Y) / (X-Y) ] X 
10 0 

TtfcU X : n$kWl(Om'p<r)Mi>*+fe& (ppm) 
1 0 0 p pm 

Y : y-A-gk— ^U-f ^*3fi*ft^.#: ^KAtt 

fiSf^Mg 2 *^ (p pm) (T^^) 
Z : Um<D&:®&mi&$'<DMg*~m8£ (ppm) 

[0061] a) ±15 (1) -CWfeiltfcSMfc 190glC 
^6*1 0 g Sr^JD^., ^ixtrl 0 0%ir-f-5. 

b) ±15 a) Sr2ffr»::*riRU wH£:5 0%tt5. 

c) M*SrO%i:i-5o 

7kf&mmt UtcD^ffi) : ig*2 2 SmlOtf^b'VK: 
1 7 0 gA*V 1. 5 6 w t %i&-fk;*^->^A27k 

(*) WOO. 0 2wt%*tttt3g (* 

fe*t5iai&ft*^ttJcMU-C3 p pm) Sra-g-L, $ P> 

kakiw- h y !7 i o g *5±t/^^- n y 

7 g *r*I*.^*Sr 200gi bfc. #feixfcRlfc*yPS^ 

^5 3 O p pm<Djg«Sfp*^JgSr^^L.T7 Ot-?l 
2^K^*P^MaSrfT'So7t. ift*PLfc&i±®|&£:0. 
lwm©^y^7^7-f^-fili§U iSf&Sr jis K 

0101 ICSoT^Lfc, 

[0 0 6 2] T5£K£ !? , 
* (%) 



(10) 

•=?3^— Xm (2 00ccJK) 
jBJt : 9 0*C 

M g 2 "*zt^ : lOOppm 
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3 5 • DH 
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h y 
30 Lfc. 

[0 0 6 4] s&m*. xxnmwt m msM*?- 

W=10 0- [ (10 0-L) 2 +a 2 +b 2 ] 1/2 
b =»j£$;h.ifc:? n-^-^s/ 

40 [006 5] ^MttJi, *Sr 4 tS*Jafc L*tt 5 '/yt 
*f# 1 1 S Srf^T 3 0 c m^V> Lfe»^OM«Iix 

S . 3 0 4, f*3@9 0nim x fficF 1 6 Onm) W—jj — 

(1^6 5. 3wt%) 4 0 OMgBSrt 9, 

(S» W4 0%7k^^E3. 2 61£$( (^SA/l'i'^A 
50 rofiSJcJtUTT^ J;H|-7i//f>*^#S^* 
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Oft) 0. 5wt%) feJ:tfB&£H14EMMi0*6. 
9S*a5SrJbD^., ?<< yjus<— (5 0nim<<>) T? 
<SS|-e3^IHiattlUfc. 3 0 0 Orpm 1 0# 

HWMftU HJI^»*6 4wt%0>*$MRtt«:»fc. » 

CftXMajAM i UTOfFtf] : * 7 bfcmfifeco AX 

»e#«r»bfc*» «Jk. UWrtSSiKiD, 10c 

mX 1 0 c.mW^J&flJ&flsjfcLfc.. 
[0 0 6 6] «8 Wife&iiajS&SrIi'&U *9C0*#T 

[0 0 6 7] ftflt* (%) = [ (jJfeJMfioKtfjft-asi* 

10 0 

*<D#fcfet>ig-S:f¥«Lfc. t<D^^l OKIE 

i". 

[0 0 6 8] 
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